-lO . , an 



CIiAIHS: 
1. 



A semiconductor device comprising: 
a first transistor having a composite gate 
structure containing a lamination of a first polycrystal- 
line Silicon film, an interlayer insulating film, and a 
second polycrystalline silicon film; and 

a second transistor having a single gate 
structure containing a lamination of a third polycrystal- 
line silicon film and a fourth polycrystalline silicon 



film: 



wherein said first polycrystalline silicon film 
and said third polycrystalline silicon film have substan- 
tially the same thickness, and said first polycrystalline 
Silicon film and said third polycrystalline silicon film 

have different impurity concentrations independently 

controlled of each other; and 

said second polycrystalline silicon film and 
said fourth polycrystalline silicon film have substan- 
tially the same thickness, and said second polycrystal- 
line Silicon fil., said fourth polycrystalline silicon 
film, and also said third polycrystalline silicon film 
have substantially the same impurity concentration. 
2- . A semiconductor device as claimed in claim 1, 

wherein the impurity concentration of said first 
polycrystalline silicon film is 1x10" to 1x10- atoms/cm^ 
and the impurity concentration of said third polycrystal- 
line silicon film is ixlO^" to 1x10^^ atoms/cm^ 
3. A semiconductor device as claimed in claim 1, 
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wherein said x„.erlayer insul.tm, , „uItiUyer 

tnsulating fil„ containing a silicon nitride fil„. 
*■ A semiconductor device as claimed in claim 1 

Wherein said first transistor is a nonvolatile 
semiconductor element, and said second transistor is an 
MOS transistor. 

=■ A semiconductor device as claimed in claim 1, 

further comprising an insulating film formed ^ust above 
said fourth polycrystalline silicon film of said second 
transistor, a contact hole forced to penetrate at least 
said insulating film and a «irl„g ^^^^ 
insulating fii„ electrically connected through said 
contact hole to said fourth polycrystalline silicon film. 
S- A semiconductor device comprising: 

^ first transistor having a composite gate 
structure containing a lamination of a first pol^crvstal- 
line Silicon fil„, ,„,erlayer Insulating film, aid a 
second polycrystalline silicon film; 

-a second transistor having a single gate 
structure containing a lamination of a third polycrystal- 
ixne Silicon fii„, Insulating film, , 

fourth polycrystalline silicon film; and 

« extension of a lamination of said third and 
fourth polycrystalline silicon films functioning as a 
Wiring of said gate electrode of said second transistor- 

Wherein said first polycrystalline silicon film 
and said third polycrystalline silicon film have substan- 
tially the same thiCness; and said first polycrystalline 
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Silicon fil., and said third polycrystalline silicon fil.. 
included in said extension of the lamination of said 
third and fourth polycrystalline silicon filir»s have 
different impurity concentrations controlled 
independently of each other; and 

said second polycrystalline silicon film and 
said fourth polycrystalline silicon film have substan- 
tially the same thiclcness; and the impurity concentration 
Of said second polycrystalline silicon film is substan- 
tially equal to the impurity concentration of said thi^-d 
polycrystalline silicon fil. deluded in said extension 
Of the lamination of said third and fourth polycrystal- 
line silicon films. 

7- A semiconductor device as , claimed in claim 6, 

wherein the impurity concentration of said first 
polycrystalline silicon fil. is i.io- to 1x10" atoms/c.^, 
and the impurity concentration of said third polycrystal- 
line Silicon film included in said extension of the 
lamination of said third and fourth polycrystalline 
Silicon films is ixlO^o to 1x10^^ atoms/cm\ 

8. A semiconductor device as claimed in claim 6. 
Wherein said interlayer insulating film is a multilayer 
insulating film containing a silicon nitride film. 

9. A semiconductor device as claimed in claim 6, 
wherein said first transistor is a nonvolatile 
semiconductor element, and said second transistor is an 
MOS transistor. 

10. A semiconductor device as claimed in claim 6, 
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further comprising an insulating fila forced just above 
said fourth polycrystalline silicon ILIm of said second 
transistor, a contact hole formed to penetrate at least 
said insulating fil„ and a wiring layer formed on said 
insulating fil. and electrically connected through said 
contact hole to said fourth polycrystalline silicon film. 
11- A method for manufacturing a semiconductor 

device including a first transistor having a composite 
gate structure and a second transistor having a single 
gete structure, said method comprising the steps of: 

forming a first insulating film on a surface of 
a first region of a semiconductor substrate and forming a 
second insulating film on a surface of a second region of 
said semiconductor substrate; 

forming a first polycrystalline silicon film 
over an entire surface of said semiconductor substrates- 
introducing an impurity at a first predeter- 
mined concentration, into said first polycrystalline 
silicon film by ion injection; 

patterning said first polycrystalline silicon 
film into a predetermined shape in said first region; 

forming a third insulating film containing at 
least a silicon nitride fiixn on at least said first 
region except for said second region of said 
semiconductor substrate; 

forming a second polycrystalline silicon film 
over the entire surface of said semiconductor substrate; 
introducing an impurity at a second 
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predetermined concentration higher than said first 
concentration into .aid second polycrystaXline silicon 
film by thennal. diffusion; and 

patterning a lamination of said second 
polycrystalline silicon fil„, s,i, ,,,,, 
and said first polycrystalline silicon fil. mto a 
predetermined shape in said first region thereby forming 
said composite gate structure of said first transistor 
and a lamination of said first polycrystalline silicon 

film and said second oolvcxvai-;. in • , • 

poj-yorystalline silicon film into a 

predetermined shaoe in j 

Pe in said second region thereby forming 

said Single gate structure of said second transistor. 
12- A method as claimed in claim U, wherein said 

first impurity concentration is l.io" to 1x10" atoms/cm^, 
and said second impurity concentration is XxlO» to 1x10" 

atoms /citi^. 

13. A method as claimed in claim 11 wherein said 

third insulating film i^ ONO film containing a silicon 
oxide film, a silicon nitride film and a silicon oxide 
film, 

" • A method for manufacturing a semiconductor 

device including a first transistor having a composite 
gate structure and a second transistor having a single 
gate structure, said method comprising the steps of = 

forming a first insulating film on a surface of 
an active region of a first region of a semiconductor 
substrate and forming a second insulating film on a 
surface of - an active region of a second region of the 
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semiconductor substrate; 

fonoing a first polycrystalUne silicon fii. 
over an entire surface of 

rtace of said semiconductor substrate- 

''^'~-^-™tyatafirstpredeter-' 
mined concentration into ^s^h 

^° ^^^^ ^^"t Polycrystalline 
sxlicon fil^ by injection; 

film int Polycrystalline silicon 

f ' — Of 

tne tirst region; 

fox»i„g a thi.. l„3u,,,,„, containing at 

a siZicon nitride fii„ at ieast said fi„t 

; """"" - — ^^.-n 

said semiconductor substrate; 

forming a second polycrvsta n • -. • 

over P^J-ycrystalline silicon filjn 

the entire surface of said semiconductor substrate- 

- -purity at a second predeter-' 
LT "rst concentration 

u : — .ii„ 

diffusion method; and 

patterning a lamination of said second 
polycrystalline silicon f ii„t said i-h • w ■ 
and said first ool -sulating fii., 

fxrst polycrystalline silicon fii^ into a 

predetermined shape in sairf 

^ ^ ^^^d active region of the first 
region thereby formino 

, , ^ ^^^^ composite gate structure of 

said first transistor- anri » i • 

^or, and a lamination of said first 

polycrystalline silicon fii^n said r^- . ■ 

said third insulating fii^n 

said second polycrystalline silicon film into a 
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A method as claimed in clai™ i^ . 
first impuritv .™ ' 
and the ^ - -.0" ato.3.c„., 

A method as claimed in ■ 
third insulatinc 

oxide f ii^ ^ , . , . ^'^"^ containing a silicon 

li-Lin, a silicon nitride fii™ 
fil^. ^ Silicon oxide 

* method as clai™=j ■ 

Claimed xn claim 14, further 
comprising the steps of fo™,- 

dust a.o.e said " ^"^"^"^"^ 

in said acti.e . r^n^"^--—^ ^ 

hole to penetrate at , '"^^^ ^ 

—tin, fii„ - - — - 

int.^i. wiring layer on said 

mtarlayer insulating fil„ so as to b» 

said control hole to sa'H connected through 

said second polycrystalline silicon 

A semiconductor device comprising: 

struct ' ^--i"or having a composite gate 

structure containing a first conductive film an 
insulating fii„ ,„h . 

' ^ conductive film, and 

a second transistor having a single gate 
structure containing a third conductive fiL. 

third h"''"'" and said 

tnxrd conductive film ^= 

film have substantially the same 
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conductivity; 

su^.. . "n^ucive ,,3 a thickness 

substantially the «««« 

y the same as a total of a thickness of said 
first conductive fii™ . ^ 

filB and a thickness of said second 

conductive fiij,, 

said fi„t conductive fii„ ^as a conductivity 
-^««ent f_ the conductivity of any of said second 
conductive fii„ 3aid thi.d conductive fii^ 
»■ . A 3e^„„,„^^^^ ^^^^^^ ^^^^^^^ ^^^^ 

n.ulf , " conductive fil. contains a 

muitnayer conductive fii„. 

A semiconductor device as claimed in claim is 
"herein: said first conductive f, 

Silicon film 3aids "^'^ '^^^ - ^irst - 

second S I conductive film contains a 

second s.Ucon fii^, 3,,, ^^^^ 

contains third * 

. "ird and fourth silicon films . 

A semiconductor device as m,- ^ ■ 
Wherein said first s , ■ 

contains an impurity at 
an impurity concentration of i.,„.. ^^^^^^ 

contains an impurity at ■ 

XxlO- to l.i„/„, ; , """^"^ concentration of 

xxxu atoms /cm^. 

22 

A semiconductor device as ^ - 

wherein <=.-^ - claimed xn claim 18, 

wnerexn said insulatina film 

23 , -contains a nitride film. 

A semiconductor device as ri.- ^ • 
wherein • ^ • Claimed in claim 1-8, 

wnerem said insulatino fii™ • 

-X. containing at lea t 1 o LI 7^'" "^"^"^^ 
fil^. " ^^^"^ a nitride 
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24 • A semiconductor device as claimed in clal. « 

therein said first transistor is a nonvolatile 
semiconductor memory element, and said second transistor 
is an MOS transistor. 

25- A semiconductor device as claimed In claim 18 

wherein said second transistor Is formed in an active 
region surrounded by an element isolation region; and 
said third conductive film contains a lamination of at 
least a fourth conductive layer and a fifth conductive 
layer such that said fourth conductive film is opposing 
to said fifth conductive film with an insulating film 
interposed therebetween in said active region; and 

the lamination of said fourth conductive film 
and said fifth conductive film extends over said element 
isolation region and said fourth and fifth conductive 
films are in face-to-face contact with each other in said 
element isolation region. 

26- A semiconductor device as claimed in claim 25, 

Wherein said fifth conductive film is formed just over an 
enter surface of said fourth conductive film. 

27. A semiconductor device as claimed in claim 25 
Wherein said first conductive film contains a first 
Silicon film and said second conductive film contains 
third and fourth silicon films. 

28. A semiconductor device as claimed in claim 25, 
Wherein said insulating film is formed Just over an 
entire surface of said fourth conductive fn„ and said 
fifth conductive film is formed Just over an entire 
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surface of said insulating film. 

29. A semiconductor device as claimed in claim 18, 

wherein said first conductive film is formed on a second 
insulating film, which is formed on a surface of a first 
active region of a semiconductor substrate; said first 
conductive film, said first-mentioned insulating film, 
and said second conductive film are patterned into a 
shape of said composite gate structure of said first 
transistor in said first active region; said third 
conductive film is formed on a third insulating film, 
which is formed on a surface of a second active region of 
said semiconductor substrate, and is patterned into a 
shape of said single gate structure of said second 
transistor in said second active region; and 

said semiconductor device further comprises: 
drain/source regions of said first transistor 
formed in said first active region at both sides of said 
first conductive film, which has been patterned into the 
shape of said composite gate structure of said first 
transistor; and 

drain/source regions of said second transistor 
formed in said second active region at both sides of said 
third conductive film which has been patterned into the 
shape of said single gate structure of said second 
transistor. 

30. A semiconductor device as claimed in claim 25, 

further comprising an interlayer insulating film formed 
just above at least said fifth conductive film of said 
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second transistor, a contact hole forced to penetrate at 
least said interlayer insulating £il„ and' a wiring layer 
formed on said Interlayer insulating fil„ and 
electrically connected through said contact hole to said 
fifth conductive film. 

31. A method for manufacturing a semiconductor 

device including a first transistor having a composite 
gate structure and a second transistor having a single 
gate structure, said method comprising the steps of: 

forming a first insulating film on a surface of 
an active region in a first region of a semiconductor 
substrate and forming a second insulating fil^ on a 
surface of an active region in a second region of said 
semiconductor substrate; 

forming a first conductive film over an entire 
surface of said semiconductor substrates- 
introducing an impurity at a first predeter- 
mined concentration into said first conductive film by 
ion injection; 

forming a third insulating film above said 
first conductive film at least on said first region 
except for said second region; 

forming a conductive film over the entire 
surface of said semiconductor substrate; 

introducing an impurity at a second predeter- 
mined concentration higher than said first concentration 
xnto said second conductive film by thermal diffusion; 
and 
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patterning a lamination of said second 

conductive film, saiH ^-k- - 

iim, said third insulating fiOm, and said 

f.rst conductive ,il„ , pxedstet^nad shaoa in said 

first region thereby *or»ing said composite gate struc- 
ture o£ said first transistor., and a lamination of said 
first conductive fil. 3,,, ^^^^^^ conductive fil„ 
into a predetermined shape in said second region thereby 
forming said single gate structure of said second 
transistor. 



A method as claimed in claim 31, wherein said 
third insulating film includes a nitride film. 

A method as claimed i„ claim 31, wherein said 
third insulating fil. , ^^^^ 
containing at least an oxide fil„ . 

34. A method as claimed in claim 31, wherein each 

of sard first conductive film :,„,,. 

.., ^ ^'■^ ^""^ said second conductive 

film is made of a material containing silicon. 

A method as claimed in claim 34, wherein said 
f.rst impurity concentration is l.io^. to XxlO" atoms/cm^ 

-d said second impurity concentration is 1.10- to 1,10- 
atoms /cm^. 

A method for manufacturing a semiconductor 
device including a first transistor having a composite 
gate structure and a second transistor having a single 
gate structure, said method comprising the steps of. 

for^ng a first insulating fii„ on a surface of 
an active region in a first region of a semiconductor 
substrate and forming a second insulating film on a 
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surf.ce of an active region in a second region of said 
semiconductor substrate; 

forming a first conductive film over an entire 
surface of said semiconductor substrate; 

introducing an impurity at a first predeter- 
mined concentration into said first conductive fil^, by 
ion injection; 

forming a third insulating fil^n above said 
first conductive fil., on at least said first region and 
the active region of said second region except for an 
element isolation region of said second region; 

forming a second conductive film over the 
entire surface of said semiconductor substrate; 

introducing an impurity at a second predeter- 
mined concentration higher than said first concentration 
into said second conductive fii„. by thermal diffusion; 
and 

patterning a lamination of said second 
conductive fii„, said third insulating £il„ and said 
first conductive film into a predetermined shape in the 
active region of said first region thereby forming said 
composite gate structure of said first transistor; and a 
lamination of said first conductive film, said third 
insulating film and said second conductive film into a 
predetermined shape m said second region thereby forming 
said Single gate structure of said second transistor. 
3'. A method as claimed in claim 36, wherein said 

step of forming the single gate structure of said second 
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transistor includes a csnKe*.^^ x 

iuaes a substep of patterning the aainina- 

tion of said second conductive fila, said third 
insulating fil„ and said first conductive fii„ i„to a 
predetermined shape in the active region of said second 
region, and patterning a lamination of said second 
conductive fii™ and said first conductive film into a 
predetermined shape in said element isolating region of 
said second region. 

38. A method as claimed in claim 36, wherein said 
third insulating film includes a nitride film. 

39. A method as claimed in claim 36, wherein said 
third insulating fii. a multilayer insulating film 
containing at least an oxide film and a nitride film. 

40. A method as claimed in claim 36, wherein each 
Of said first conductive fil. and said second conductive 
film is made of a material containing silicon. 

41. A method as claimed in claim 36, wherein said 
first impurity concentration is 1x10- to 1x10- atoms/cm^ 
and said second impurity concentration is 1x10- to 1x10^^' 
atoms /cni^, 

A method as claimed in claim 36, further 
comprising the steps of forming, after forming said 
single gate structure of said second transistor, an 
interlayer insulating film Just above said second 
conductive film of said single gate structure; forming a 
contact hole in said interlayer insulating film so as to 
reach said second conductive film of said single gate 
structure but not to exceed the third insulating film 
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thereof and forming a wiring layer on said interlayer 
insulating film, said wiring layer being electrically 
connected through said contact hole to said second 
conductive film of said single gate structure. 
43. A semiconductor device comprising: 

a first transistor having a composite gate 
structure containing a first conductive film, an 
insulating film, and a second conductive film; and 
a second transistor having a single gate 
structure containing a third conductive film; 

wherein said second conductive film and said 
third conductive film have substantially the same 
conductivity ; 

said third conductive film has a thickness 
substantially the same as a total of a thickness of said 
first conductive film, a thickness of said insulating 
film, and a thickness of said second conductive film; and 

said first conductive film has a conductivity 
different from the conductivity of any of said second and 
third conductive films. 

44. A semiconductor device as claimed in claim 43, 
wherein said third conductive film contains a multilayer 
conductive film. 

45. A semiconductor device as claimed in claim 44, 
wherein said first conductive film contains a first 
silicon film, said second conductive film contains a 
second silicon film, and said third conductive film 
contains third and fourth silicon films. 
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46. 



A semiconductor device as claimed in claim 45 
wherein said first silicon fll„ contains an Imparity at' 

impurity concentration of 1x10" to 1x10" atoms/c.^, 
and each of said second, third, and fourth silicon films 
contains an i^urity at an impurity concentration of 
lxlO^» to 1x10^' atoms/cm'. 

A semiconductor device as claimed in claim 43 
Wherein said insulating film contains a nitride film. 

A semiconductor device as claimed In claim 43 
Wherein said insulating film is a multilayer insulating 
film containing at least an oxide film and a nitride 
film. 

A semiconductor device as claimed in claim 43 
Wherein said first transistor is a nonvolatile 
semiconductor memory element, and said second transistor 
IS an MOS transistor. 

50. A semiconductor device as clai:ned in clain. 43 

Wherein said third conductive fix. contains a lamination 
Of at least a fourth conductive layer and a fifth 
conducliive layer; 

said fourth conductive film is facing to said 
fifth conductive film with an insulating film- Interposed 
therebetween in an active region where said second 
transistor is formed; and 

the lamination of the fourth conductive film 
and the fifth conductive film of said second transistor 
extend to an element isolation region adjacent said 
active region; and said fourth conductive film is in face 
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to face contact with said fifth conductive fil„ i„ said 
element isolation region. 

51. A semiconductor device as claimed in claim 43, 
wherein said third conductive film contains a fourth 
conductive fil^a and a fifth conductive film formed just 
on an enter surface of said fourth conductive film. 

52. A semiconductor device as claimed in claim 43, 
wherein said first conductive film contains a first 
silicon film, said second conductive film contains a 
second silicon film, and said third conductive film 
contains third and fourth silicon films. 

53. A semiconductor device as claimed in claim 50, 
wherein said insulating film is formed just above an 
entire surface of said fourth conductive film and said 
fifth conductive film is formed just above an entire 
surface of said insulating film. 

54. A semiconductor device as claimed in claim 43, 
wherein said first conductive film is formed on a second 
insulating film formed on a surface of a first active 
region of a semiconductor substrate; said first 
conductive film, said first-mentioned insulating film and 
said second conductive film are patterned into a shape of 
said composite gate structure of said first transistor in 
said first active region; and said third conductive film 
is formed on a third insulating film formed on a surface 
of a second active region of said semiconductor substrate 
and patterned to a shape of said single gate structure of 
said second transistor in said second active region; and 
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said semiconductor device further comprises: 

drain/source regions of said first transistor 
formed in said first active region at both sides of said 
first conductive fii., ^.^.^ p,,,e,,,^ 

Shape of said composite gate structure of said first 
transistor; and 

drain/source regions of said second transistor 
formed in said second active region at both sides of said 
tlUrd conductive fil„, „hi=h has been patterned into the 
^hape Of said single gate structure of said second 
transistor, 

55. A semiconductor device comprising: 

a first transistor having a composite gate 
structure containing a. lamination of a first conductive 
fll-n, an insulating film formed on said first conductive 
f^lm, and a second conductive film having a conductivity 
different from that of said first conductive film 
formed on said insulating film; and 

a second transistor having a single gate 
structure containing a third conductive film having a 
conductivity substantially the same as that of said 
second conductive film, .„d a thickness substantially the 
same as a total of film thiclcness of said first conduc- 
tive film and a film thictaess of said second conductive 
film. 

56 . A semiconductor device as claimed in claim 55 

Wherein said third conductive fil. contains a first 
Silicon filro and a second silicon film. 
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A semiconductor device • 
1. wevice as claimed in clAim er 

wherein said insulatina fii. 

58. . - nitride fii„. 

A semiconductor device as claimed in claim 
Wherein saiH i ciaxm 55, 

.I'::;-:' 

film. " oxide 



59 

A semiconductor device ■ 

Wherein said third . """^ 

third conductive fii,n contains at. i 
slayers of a fo,,,.^v, onuains at least two 

a fourth conductive fii, ^nd a fifth . . 
film; rifth conductive 

said fourth conductive fii, ^3 1,,^,,,^^ 
said fiffh J-arnxnated on 

active region h ""'"^^ ^^9"" ^''Jaoent said 

^"-^ fourth and fifth c„nH 

are in face-to conductive fiims 

to-,ace contact «ith each other i„ ,aid 
element isolation region. 

A semiconductor device a= ■ 

"herein said first co„h "'"^ 

ixrst conductive fnin ^ ^ 

insulating film , °" ^ =«=ond 

formed on a surface of a first acf 
-.-n Of a semiconductor substrate- said f 
"ve film, said first ™. 
3«cond conductiv f L a 

-Poslte gate struct """"" ^ "^^^ 

-ii reg : :: — - - - 

^yj-uH;, ana said ^hi-»-H 

aic third conductive film is 
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formed on a t h i t-h « , 

thxrd xnsulating fii, forced on a surface of 
a second active reoion . ^urrace of 

regxon of said semiconductor substrate 
and patterned into a . ' ^s^rate 

Of said °' ''""^'^ structure 

Of said second transiai-^^ • 

ransistor xn said second active reaion 

and said semiconductor device furth ' 

«vice further comprises: 

drain/source regions of said first trans- 
formed in said first a.^ • transistor 

f i . ^°th Sides Of said 

first conductive fn™ u- . ^ 

Shan . ^""^ patterned to the 

shape of said composite aat^ 

tran.- . structure of said first 

transistor; and 

-e. . r;:::n:r = ^^^^ 

1-h • . ""^^^"^ ^°th sides of salH 

:r:3ir ^^^^^ --^ — - - . 

A semiconductor device as r.i=- ^ • 
JUS. ..... „ ,,,3', n 

<a-ua ritth conductive filTn 
to said insuiating f ii. . ■ 

fourth and j^,,, , ' "id 

Illth conductive films anri . • . 

for^d on said inte.l 

^nterlayer insulating fii^, 

'^-^^ ~ to said 

littn conductive film. 



S2. 



A semiconductor device comprising, 

' ^"-istor having a composite gate 
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structure containing a lamnation of a first conductive 
film, an insulating f ii:n formed on said first conductive 
film, and a second conductive film having a conductivity 
different from that of said first conductive film and 
formed on said insulating film; and 

a second transistor having a single gate 
structure containing a third conductive film having a 
conductivity substantially the same as that of said 
second conductive film, and also having substantially the 
same thickness as a total of a film thickness of said 
first conductive film, a film thickness of said second 
conductive film and a film thickness of said insulating 
film. 

63. A semiconductor device as claimed in claim 62, 
wherein said third conductive film contains a first 
silicon film and a second silicon film. 

64. A semiconductor device as claimed in claim 62, 
wherein said insulating film contains a nitride film. 

65. A semiconductor device as claimed in claim 62, 
Wherein said insulating film is a multilayer insulating 
film containing at least a nitride film and an oxide 
film. 

66. A semiconductor device as claimed in claim 62, 
wherein said third conductive film contains at least two 
layers of a fourth conductive film and a fifth conductive 
film; 

said fourth conductive film is laminated on ' 
said fifth conductive film with an insulating film 



interposed therebetween in an active region where said 

second transistor is formed; and 

a lamination of the fourth conductive film and 
the fifth conductive film of said second transistor 
extends to an element isolation region adjacent said 
active region; and said fourth and fifth conductive films 
are in face-to-face contact with each other in said 
element isolation region. 

67. A semiconductor device as claimed in claim 62, 

Wherein said first conductive film is formed on a second 
insulating film formed on a surface of a first active 
region of a semiconductor substrate; said first conduce 
tive film, said first-mentioned insulating film formed on 
said first conductive film, and said second conductive 
film are patterned into a shape of said composite gate 
structure of said first transistor in said first active 
region; said third conductive film is formed on a third 
insulating film formed on a surface of a second active 
region of said semiconductor substrate and patterned to a 
Shape of said single gate structure of said second 
transistor in said second active region; and said 
semiconductor device further comprises: 

drain/source regions of said first transistor 
formed in said first active region at both sides of said 
first conductive film, which has been patterned to the 
shape of said composite gate structure of said first 
transistor; and 

drain/source regions of said second transistor 
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-ona „ ^ 

transistor. «'-ona 
58 

d«vxce con^rising the steps of: 

fo^n, a insulating fii. , ^ 

surface o/laT ^ ^^'^ ^ 

« °£ saxd semiconductor substrate; 

'"'"'"""5 -P-"y at a first predeter 
xtLned concentration into said f Pr^deter- 

ion infection; ' conductive fii„ 

co„d '""""^ ' i-uiating fia„ ^ 3,,, 

conductive fiia abo„ ,^ ^ 

•■ove at least said active 

for an element isolation 

substrate. °' semiconductor 



forming a second conductive film over an e„.- 
surface of sairf • ^ entire 

Of said semiconductor substrates- 
introducing an impuritv ^t- . 
-ed eoncentration .ig.er L s. 1:^2:^^"' 
concentration into said second . ^-''"---ed 

patterning a lamination of sain 
ti^e film and said second . 

^^"-"^ conductive film to a 
predetermined shape. 

A method as claimed i„ claim 68, wherein : 
second insulatin„ fi, ■ "herein said 

.'"ing fii:„ includes a nitride film. 
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70, 



second Insulatino fii™ • ^ 

^ A method as Claimed in cial„ S8, „he.ein .aid 

*xx3t ^pa.i,y concentration is i.io'- to i.io" ato^s/ 3 
and said second i„p„,,, concentration is i.io^ .o i.il. 
atoms /cm^. -^^-^^ 

^"^* method as claim^^ • 

. claxmed xn claim 68, wherein the 

lamination of ^^^in 

saxd f.rst conductive fii. and said second 
conductive fii. ^3 patterned in said oat^ • 

Shape Of a composite gate st ^ 
7, ^^''^ Structure of a transistor, 

method as claim^.^ ■ 

lamxnatxon of said first conductive 
conductive fii. ,3 patterned 

Shape Of a sihal " P-^erning step in a 

Single gate structure of a transistor. 
. A method for manufacturing a semiconductor 

devxce comprising the steps of: 

forming a first insulatinr, 
an active region of ^'''^-^^-^ f xlm on a surface of 

region of a semiconductor substrate; 

forming a first conductive * • 
surfao^ ^ onductive fiix„ over an entire 

surface of said semiconductor substrate; 

introducing an impurity at a first 

predetermined concentration into said f 

fii„ K . ^ ^'•''st conductive 

film by ion injection; 

forming a second insulatina fii^ „ 

auing liijn on said first 
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conductive film; 

forming a second conductive film over an entire 
surface of said semiconductor substrate; 

introducing an impurity at a second predeter- 
mined concentration higher than said first predetermined 
concentration into said second conductive film by thermal 
diffusion; and 

patterning a lamination of said first conduc- 
tive film and said second conductive film to a 
predetermined shape. 

76. A method as claimed in claim 75, wherein said 

patterning step includes a substep of patterning a 
lamination of said second conductive film, said second 
insulating film, and said first conductive film to a 
first predetermined shape in said active region, and 
patterning a lamination of said second conductive film 
and said first conductive film into a second predeter- 
mined shape in an element isolation region of said 
semiconductor substrate . 

77. A method as claimed in claim 75, wherein said 
second insulating film includes a nitride film. 

78. A method as claimed in claim 75, wherein said 
second insulating film is a multilayer insulating film 
containing an oxide film and a nitride film. 

79. A method as claimed in claim 75, wherein each 
of said first conductive film and said second conductive 
film is made of a material containing silicon. 

80. A method as claimed in claim 75, wherein said 
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first impurity concentration is ixio" to IxlO" «ons/crf 
«d said second i^urity concentration is 1x10- to ixio- 
atoms /cm^. 

81- A method as Claimed in claim 75, wherein 

in said patterning step, the lamination of said 
f.rst conductive film and said second conductive film is 
patterned in a shape of a composite gate structure of a 

transistor. 

,82- A method as claimed in claim 75,- wherein the 

lamination of said fi.st conductive film and said second 
conductive film is patterned in said patteo,ing step in a 
ahape of a single gate structure of a transistor. 
83. A semiconductor device comprising: 

a lamination of a first conductive film and a 
second conductive fll„, said lamination extending on an 
active region and an element isolation region of a 
semiconductor substrate; 

Wherein said first conductive film is facing to 
said second conductive film l„ said active region with an 
insulating film interposed therebetween and in face-to- 
face contact With each other said second conductive 
region in said element Isolation region,- and 

said lamination is patterned into respective 
predetermined patterns in said active region and said 
element isolation region. 

A semiconductor device as claimed in claim 83, 
Wherein said first conductive film includes a first 
Silicon film said second conductive film includes a 



CT) OO 

r 48 - 

second silicon film. 

8S. A semiconductor device as claimed in claim 83 

whexein said second insulatin, fiim includes a nitride ' 
film. 

A semiconductor device as claimed in claim 83, 
Wherein said second insulating ,iim is a multilayer 
insulating «im containing an o.ide «lm and a nitride 
film. 

A semiconductor device as claimed in claim 83, 
Wherein said second conductive film is forced immediately 

above an entire surface of s^,iH «■ ^ 

°^ =*^<1 first conductive film i„ 
said element isolation region. 

«8. A semiconductor device as claimed in claim 83, 

Wherein said insulating fil„ immediately above 

said first conductive fil. ,,,, conductive 

is formed immediately above said insulating film in 
said active region. 

A semiconductor device as claimed in claim 83, 
Wherein an impurity is introduced into said first 

conductive filrn ^ ^ 

riim at a concentration of lxlO^« to ixlO" 
ato.s/c.3 3,,, ^^^^^^ ^^^^^^^ ^^^^^^^ 

introduced into said second conductive fil. at a 

concentration of ixlO» to ixlO^i ai-o™./ z ■ 

o J.X1U atoms /cm^ xn said active 

region . 

'0. * device as claimed in Claim 83, 

"herein an impurity is introduced at a concentration of 
1x10- to 1,10. ,,»3/cm3 i„.c each of said first 
conductive film 3econd conductive film in said 
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element isolation region. 

91. A semiconductor device as claimed in claim 83, 
wherein said first conductive film has a conductivity 
lower than that of said second conductive film in said 
active region. 

92. A semiconductor device as claimed in claim 83, 
wherein said first conductive film has substantially the 
same conductivity as that of said second conductive filn, 
in said element isolation region. 

93. A semiconductor device as claimed in claim 83, 
wherein said semiconductor device is an MOS transistor. 

94. A semiconductor device as claimed in claim 83, 
wherein a second insulating film is formed on a surface 
of said active region of said semiconductor substrate; 
and said first conductive film is formed on said second 
insulating film; and said semiconductor device further 
comprises source/drain regions formed at both sides of 
said first conductive film in said active region. 

95. A semiconductor device as claimed in claim 83, 

further comprising an interlayer insulating film formed 
over said second conductive film formed above said active 
region; a contact hole formed in said interlayer 
insulating film so as to reach said second conductive 
film but not to exceed said insulating film formed 
between said first and second conductive films formed in 
said active region; and a wiring layer formed on said 
interlayer insulating film and electrically connected 
through satid contact hole to said second conductive film. 



